
US007545919B2 

(12) Ulllted States Patent (10) Patent N0.: US 7,545,919 B2 
Montvay et a]. (45) Date of Patent: Jun. 9, 2009 

(54) TELEMATIC SYSTEM WITH AN (51) Int. Cl. 
AUTOMATIC RECONNECTION SUPPORT H04M 11/00 (2006.01) 

(52) US. Cl. .................................. .. 379/106.01; 379/45 

(75) Inventory Andras M‘fntvaya Stung“ (DE); (58) Field of Classi?cation Search .......... .. 379/10601, 
Harald Reiter, Aachen (DE); Josef 379/10602, 3740’ 45 
§al‘llte_l;itGZ11eEk1r (glixflslalfh See application ?le for complete search history. 
c m1 , ac en ; a uc , 

Aachen (DE); Christian Reichinger, (56) References Cited 

Neutraubhng (DE) U.S. PATENT DOCUMENTS 

(73) Assignee: Koninklijke Philips Electronics N. V., 4,838,275 A 6/1989 Lee 
Elndhoven (NL) 5,311,569 A * 5/1994 Brozovich etal. .......... .. 379/45 

6,004,266 A 12/1999 ClaWson 
( * ) Notice: Subject to any disclaimer, the term of this 6,176,326 B1 1/2001 Shimum et a1, 

patent is extended or adjusted under 35 
U.S.C. 154(b) by 529 days. 

* cited by examiner 
21 A l.N .: 10/539 354 

( ) pp 0 ’ Primary ExamineriStella L W00 

22 PCT F'l d: D . 10 2003 
( ) 1 e ec ’ (57) ABSTRACT 

(86) PCT No.: PCT/IB03/05848 
The system (1) according to the invention is arranged to 

§ 371 (0)0)’ support an automatic informing of callers (S1, S2, . . . , SN) 
(2)’ (4) Date: Jun‘ 15’ 2005 upon an event of an interrupt in a telecommunication line 

_ engaged With a receiving station (4) according to a telecom 
(87) PCT Pub‘ NO" W02004/057550 munication protocol. In order to carry out said automatic 

_ informing the receiving station (4) is adapted With a computer 
PCT Pub‘ Date‘ Jul' 8’ 2004 program (6,8,10,12,14) arranged to transmit a prerecorded 

(65) Prior Publication D ata message to all engaged parties upon an event of the interrupt. 
The computer program is further arranged to carry out back 

US 2008/0013703 A1 Jan- 17, 2008 ground interaction With a caller Who is put on hold, so that the 
( ) caller is not left behind unattended. 
30 Foreign Application Priority Data 

Dec. 19, 2002 (EP) ................................ .. 02080432 11 Claims, 3 Drawing Sheets 

I’ — _ ‘ q - _ _ _ ’ ' _ ' _ _ ' _ - ' ‘ ~ . - - _ _ ' ‘ _ - ‘ ' - _ _ _ _ - - _ _ ' - - _ - - - ~ . - -| 

i I 

I i 
: 1 , 
2 I7 5 
l I 

i 4 i 
'3 5 \ : I 

Em’ E Receiving ; 
f :' Staiiion l 8 ; 
51 : Telephony / 6 i 
E] e|ephony : Interface : 
8m Interface 1 In rnal : 
A : Signaling Network 5 

: Interface -_ 8 .._., , 
I 

S : Software = i 

: 2 i Managemen ____U,_. to m E 
Q 1 Software , i 

it in : Text-To- E 
“' : Speech H 12 19 g 

,' Software 2 
Q \ 

E Daiabase ‘ Database 5 

i lSoftware I 
1 i 
I O 
i I 

l i 



US. Patent Jun. 9, 2009 Sheet 1 of3 US 7,545,919 B2 

.1 I I l l I I I I I I I l I I I l I I I I I I I I I I I I I I I I l I l I I I l 
I I l I I I I I I ‘I _l 

I I 
I I 
| L 
l I 
| l 

1 I 
l I 
. I 
I I 

I 4 I 

ED 5 \ i - 1 
"° :- Renewing i 
f : Sta?ion I 
St I Telephony b.’ 6 I: 
Q e|ephony ‘r lnteriace : 
n Interface ; _ I § 

1 Interface _-_ 8 It 
52 : Software I 
I I 

: 2 : Managemenl 1 0 m I 
Q I Software A I 

I I 

g in : Text-T0- I 
9' : Speech ‘12 19 I 

1' 7 Software ; 
‘, I 

E IDatabas e ‘ Database I I Software _ I 

' I 

I I 
I I 
I I 



US. Patent 

2 

Telephony 
interface 

Jun. 9, 2009 Sheet 2 0f 3 US 7,545,919 B2 

Signaiing 
Interface 
Software 

MJTT 
8 

a ' A . 

volce 
‘ Interface 

Text-To- C 
Speech / 
S in re ' 

O va 1 Managemeni User 

Sor re Interface 

FiG.2 

/ 
19 



US. Patent Jun. 9, 2009 Sheet 3 of3 US 7,545,919 B2 

/ 2 

Teiephony a 1 9 
Interface User / 

r , TGXLTQ Interface 

Speech 
Software 

d 12 "/ _ 
/ \ 

' C 

v f 
‘. 

Signaling 3 "f 
Inierfa c e Management 

8 g 

Databas e 

FIG.3 



US 7,545,9l9 B2 
1 

TELEMATIC SYSTEM WITH AN 
AUTOMATIC RECONNECTION SUPPORT 

The invention relates to a telematic system arranged for 
enabling an automatic reconnection support, said system 
comprising an operator-controlled receiving station arranged 
to communicate according to a communication protocol With 
a plurality of remotely arranged calling stations comprising a 
?rst calling station and a second calling station, said receiving 
station being further arranged to enable an interrupt in the 
communication protocol With the ?rst calling station upon a 
receipt of an interrupt request from the second calling station 
in order to establish a connection to the second calling station. 

The invention further relates to a method of enabling an 
automatic reconnection support to an operator-controlled 
receiving station by means of a telematic system, said receiv 
ing station being arranged to communicate to a plurality of 
remotely arranged calling stations according to a communi 
cation protocol, said receiving station being further arranged 
to enable an interrupt in the communication With a ?rst calling 
station upon an receipt of a interrupt request from a second 
calling station. 
A telematic system as set forth in the opening paragraph is 

knoWn from Us. Pat. No. 6,176,826. The knoWn telematic 
system is arranged as a part of a home care system for pur 
poses of medical assistance. The knoWn system is arranged to 
enable an emergency interrupt in a communication With a ?rst 
patient in case a second patient sends a distress signal, for 
example by means of an urgency code. The knoWn system 
operates as folloWs: in case the distress signal is received by 
the receiving station, the operator of the receiving station is 
informed about an urgency level of the distress. In case the 
urgency level has a high value, the operator interrupts the 
communication to the ?rst patient in order to establish a 
communication to the second patient. 
A disadvantage of the knoWn system is that the operator has 

to inform the party he is engaged With about a coming inter 
rupt in the communication. This procedure costs time and 
attention of the operator thus reduces the ef?ciency of the 
response of the system as a Whole. Next to this it is a further 
disadvantage of the knoWn system that the user Who is put on 
hold does not receive any further feedback from the system. 

It is an object of the invention to provide a telematic system 
Where an information about an interrupt in the communica 
tion is transmitted to relevant parties in a fast and reliable Way. 

For this purpose the telematic system according to the 
invention is characterized in that the receiving station com 
prises informing means arranged to support an automatic 
transmission of a message to the ?rst calling station, to the 
second calling station and to an operator upon an event of 
enabling the interrupt in the communication protocol, the 
receiving station comprising a computer program arranged to 
control said informing means. According to the technical 
measure of the invention the receiving station is equipped 
With a suitable computer program, said computer program 
being arranged to interface to the remote station being 
engaged With the receiving station by means of the commu 
nication protocol, further referred to as the ?rst calling station 
and to interface to the remote station transmitting an interrupt 
request signal, said station further referred to as the second 
calling station. An example of the informing means is a text 
to-speech engine arranged to verbalize a textual output. Upon 
an event of a receipt of the interrupt signal by the receiving 
station, the computer program activates the informing means 
Which are arranged to transmit a message to the ?rst calling 
station. An example of such a message is ‘You are noW put on 
hold, please Wait’. Another example of a message is a com 
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2 
bination of a prerecorded message With personal message, 
like ‘You are noW put on hold, Mr. Smith, please Wait’. In this 
case the computer program is arranged to search in an admin 
istrative database of the receiving station for the personal data 
of the caller of the ?rst calling station and to append the 
prerecorded message With personal information of the caller, 
for example his name. The computer program included in the 
system according to the invention is further arranged to 
inform the operator of the receiving station that the sWitching 
betWeen the ?rst calling station and the second calling station 
is about to take place so that the operator does not need to lose 
time for preparatory interrogation about Who is on the line. 
The computer program is also arranged to transmit a message 
to the second calling station, like ‘You interrupt request is 
acknoWledged’, so that the caller can immediately engage in 
conversation With the operator. It must be noted that the 
communication protocol must be understood in a broad sense, 
comprising data exchange, as Well as uploading and doWn 
loading of data. 
An embodiment of the telematic system according to the 

invention is characterized in that the computer program is 
arranged to carry-out a background interaction With the ?rst 
calling station upon an event of the receiving station being 
connected to the second calling station. It is preferable that 
the person of the ?rst calling station is not left behind unat 
tended. In some situations it is even not necessary that the 
operator of the receiving station be on the line With the caller 
all the time. For example, in case of a medical emergency 
When the operator is communicating to an ambulance dis 
patch center, the informing means are controlled by the com 
puter program to replay a message ‘The ambulance is being 
dispatched’. According to this technical measure the caller is 
informed about the procedures taking place on the other end, 
even When he is put on hold. 
A further embodiment of the system is characterized in that 

the informing means are further arranged to transmit Work 
How instructions to an operator of the receiving station. In 
cases the receiving station is arranged to deal With clients of 
different kind, it is desirable that the operator is backuped on 
the procedural steps by the informing means. This technical 
measure is particularly suitable for cases of acute emergency, 
like heart attack. For example, in case the caller of the ?rst 
calling station is a bystander Witnessing an acute medical 
emergency, the operator can be given appropriate information 
upon the individual suffering from the emergency, like rel 
evant medical data, preferred contact telephone numbers, as 
Well as necessary information about closest ambulance dis 
patch center, name and address of the general practitioner, 
etc. The operator is then assisted in his response steps to 
ensure optimal response to the acute emergency. The typical 
steps of possible response scenarios can be stored as saved 
textual templates in a database of a computer of the receiving 
station. These templates are then addressed by the computer 
program, Which is arranged to select an appropriate template, 
for example according to a textual tag. Preferably, the com 
puter program is arranged to analyze the interrupt request 
signal. For example, it is possible to prescribe a selected pool 
of calling stations to typical clients, like emergencies of a 
selected type. When one of the calling stations belonging to 
such a pool initiates an trigger request signal, the computer 
program addresses a corresponding Work?oW template. 
Alternatively, in case the system is equipped With signaling 
means operating using a voice recognition engine, the textual 
input can be searched in order to ?nd key Words, like ?re, 
burglary, health condition, etc. The operator of the receiving 
station ansWering to such an interrupt request is then back 
uped With a corresponding Work?oW template. It is also pos 
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sible to arrange the computer program to personalize the 
template within one selected emergency case and to provide 
such personalized template to the operator. For example, 
when the operator is dealing with two cases of a similar type 
the computer program can ?ll in the blanks in the template 
with personal information of the caller stored in the database. 
In this way the operator will not be confused between two 
cases of similar type. 
A still further embodiment of the system according to the 

invention is characterized in that the receiving station further 
comprises signaling means arranged to scan available com 
munication channels of the remotely arranged calling stations 
in order to detect the interrupt request signal. It is possible that 
in a situation of a distress the caller cannot appropriately 
transmit an interrupt request to the receiving station, when put 
on hold. Therefore, it is preferable that the receiving station is 
arranged to scan the available communication channels for a 
possible interrupt request. Preferably, the receiving station is 
adapted with signaling means arranged to carry out said scan 
ning. Preferably, the signaling means are adaptedwith a voice 
recognition engine, which is arranged to translate predeter 
mined words and expressions into the interrupt request. For 
example, the word ‘Help’ can be assigned the interrupt 
request status. Alternatively, voice frequency, hardness, rep 
etition rate can be used by the signaling means to assign the 
interrupt request. Additionally, the signaling means can be 
arranged with a clock, which triggers the interrupt request 
automatically upon an elapse of a predetermined time period, 
for example 1 minute. This feature is particularly practical in 
cases of acute medical emergency, where active interaction 
with the caller is required. 
A still further embodiment of the system according to the 

invention is characterized in that the receiving station is 
equipped with a user interface arranged to echo statuses of 
engaged calling stations to the operator of the receiving sta 
tion. It is preferable that the operator engaged with a plurality 
of calling stations and dealing with several tasks is informed 
upon the steps carried out in real time. For example, the user 
interface can be arranged to echo the following events: a 
dispatch of an ambulance, informing the general practitioner, 
informing relatives and/or neighbors, etc. Preferably, this 
information is displayed on a display screen for convenience 
of the operator, so that the operator is kept updated on the 
processes taking place on other ends. 

These and other aspect of the invention will be further 
discussed with reference to ?gures. 

FIG. 1 presents in a schematic way an embodiment of a 
telematic system according to the invention. 

FIG. 2 presents in a schematic way an embodiment of a 
?owchart of tasks carried out by the computer program 
according to the invention. 

FIG. 3 presents in a schematic was an embodiment of a 
?owchart of background tasks carried out by the computer 
program according to the invention. 

FIG. 1 presents in a schematic way an embodiment of a 
telematic system according to the invention. The telematic 
system 1 is arranged to communicate with a plurality of 
remote calling stations S1, S2 . . . SN by means of telephony 

interface 2. The telematic system 1 comprises a server 4 
connected via internal telephone system 16 to a voice inter 
face 17 to the operator of the receiving station. The server 4 is 
arranged to carry out the steps of the computer program 
comprising the following subroutines: signaling interface 
software 8, management software 10, database software 14, 
text-to-speech software 12. The signaling interface software 
8 is arranged to scan the telephony interface 6 in order to 
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4 
detect an incoming interrupt request signal from any of the 
remotely arranged calling stations S1, . . . , SN. 

The system 1 can run on a standard Windows PC in a 

Computer Telephony Integration (CTI) environment. The 
management software 10 can then be integrated into a CTI 
application, eg one developed with Envox Studio or a similar 
CTI application creation tool. Preferably, the CTI application 
is responsible for connecting an incoming call to the operator 
my means of internal network 16 and voice interface 17, 
retrieving the caller’s personal data from a database 20 and 
displaying this data as well as work?ow instructions to the 
operator on a user interface 19. The signaling interface soft 
ware 8 can also be an integral part of the CTI application, as 
functionality like DTMF or voice recognition can typically 
well be integrated here. Adding the signaling interface soft 
ware 8 implicates that instead of playing a waiting message, 
the channel is connected to a voice recognition engine (not 
shown), and that when this engine successfully recognizes a 
word like “hello” or “help”, the signaling software running on 
this channel sends an interrupt request signal to the operator’ s 
user interface, in order to display the reconnection request to 
the agent. 

The telephony interface 6 in this embodiment can be a 
standard telephony interface extension card, eg to be con 
nected to the PCI bus, which can be accessed using standard 
Windows device drivers following the TAPI (Telephone API) 
standard. It can be an ISDN or an analogue card. The voice 
interface to the operator normally consists of a so-called 
station interface card, where normal phones can directly be 
connected to the PC. Alternatively, it can be interesting for 
smaller systems to just connect a phone to an extension of an 
already present internal telephone system, and use one of the 
normal telephony channels of the telephony interface card to 
connect to this phone. 
The graphical user interface 19 to the operator can be 

generated by an extension to the CTI application directly on 
the PC running this application. This is feasible for a system 
with only one operator. In a larger system or for reasons of 
geographic separation of a (regularly serviced) server PC and 
the agent’s workplace, the GUI can instead be on a separate 
PC, to which the CTI application connect over an IP socket or 
any other type of standard PC networking connection sup 
ported by the CTI application creation tool used. The data 
base 20 will typically be accessed over the ODBC interface 
(not shown) supported by all relevant database implementa 
tions on PCs, using SQL statements to retrieve record sets. 

Alternatively, the signaling interface software 8 can be 
integrated on a standard telephony interface card as described 
above. It could consist of a dedicated chip “listening in” on all 
lines of the card, and setting ?ag values for all lines indicating 
whether someone is signaling on that line or not. These ?ag 
values could then be retrieved by the management software 
10 using a special API, or there could be an API to indicate 
which channels to listen on, where the signaling interface 
chip generates an event callback whenever one of those lines 
send a reconnection request. This type of implementation will 
not use a complete voice recognition engine for detection, as 
that would be costly and duplicating resources that are avail 
able in software on any standard PC. Instead, simpler meth 
ods like DTMF detection or just detection of any textual input 
on this line would be used. This functionality could be inte 
grated into one of the existing processors on the telephony 
interface card for even further cost reduction. 

FIG. 2 presents in a schematic way an embodiment of a 
?owchart of tasks carried out by the computer program of the 
system according to the invention. The operation of the sys 
tem will be explained using an example comprising a medical 
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alarm case. The management software 10 retrieves all neces 
sary information (like relatives’ names etc.) for all alarm 
cases from the database 20. Based on this information and the 
state of the system (Who is connected to Whom), it generates 
the GUI 19 for the operator (e.g. containing the “noW con 
necting to Ms. Jones” messages) as Well as instructions to the 
text-to-speech (TTS) engine 12. The TTS engine 12 generates 
spoken voice messages to external parties (bystander, emer 
gency medical center, etc. over the telephony interface) as 
Well as to the operator (over the voice interface 17 to the 
operator). The management softWare 10 also handles the 
connections betWeen the telephony interface 2 and the voice 
interface 17 (i.e. putting people through or on hold). The 
signaling interface 8 listens in on all the lines on the telephony 
interface, and ?nds the interrupt request signals on these lines. 
For this purpose, it can contain elements like a DTMF 
receiver, voice recognition or any other suitable recognizer 
for eg a signaling tone generated by an alarm button. It Will 
then send an event to the management softWare 10 indicating 
the reconnection request. 

In an example scenario, let us assume that there are tWo 
current alarm cases and one operator is handling both. The 
agent is currently speaking to the neighbor of patientA, Which 
means the telephony interface 2 forms a connection from the 
line “neighbor A” (not shoWn) to the voice interface 17 to 
operator (arroW a), and has the lines “home stationA”, “home 
station B” and “EMS B” connected to the signaling interface 
(arroW d) and the TTS engine (arroW b). The TTS engine is 
generating informative audio prompts on each of these lines, 
speci?cally it is just about to provide the address etc. of 
patient B to the “EMS B” line. The GUI 19 shoWs all relevant 
data about patient A and his neighbor to the operator, as Well 
as Work?oW instructions considering hoW to cope With a 
particular emergency in an optimal Way. The Work?oW 
instructions can be uploaded from the database 20 according 
to the type of the actual alarm case. 

Assuming the bystander at home B experiences di?iculties 
With coping With a particular emergency, the voice recogni 
tion means (not shoWn) from the signaling interface 8 detect 
a predetermined Word, like “help” and assigns an interrupt 
request to the calling station of B and forWards it to the 
management softWare 10. These steps are schematically indi 
cated by arroWs d and e. The management softWare 10 
addresses the Work?oW template (not shoWn) of this alarm 
case and instructs the operator accordingly, for example by 
reconnecting the calling station B to the operator. The recon 
nection is performed as folloWs: The management softWare 
10 instructs the actual re-routing of lines (i), such that home 
station B is noW connected to the agent (a), While neighborA 
is noW connected to TTS and signaling interface (b,d). The 
management softWare 10 instructs the TTS (f) to give appro 
priate voice prompts to all lines (b,c) and instructs the GUI (g) 
to shoW all relevant information about the case B to the 
operator. 

The operator greets bystander B With the Words “Ms. 
Jones, I see you need some assistance”. At the same time, the 
TTS engine says the folloWing to neighbor A “Dear Ms. 
Miller, you have been disconnected from our agent Mr. 
BroWn because a dramatic change in another alarm case 
required immediate attention. As Mr. BroWn just told you, 
please get the keys to Ms. Floyd’s apartment and go over to 
open the door to the paramedics Who Will arrive any minute. 
Thank you very much.” 

FIG. 3 presents in a schematic Way an embodiment of a 
?owchart of background tasks carried out by the computer 
program of the system according to the invention. The 
required feedback loop to enable a background support for a 
user kept on hold is realized by means of the user interface 19. 
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6 
Over this interface, Which can preferably be implemented as 
a DTMF or a voice recognition, the caller can e.g. ansWer 

questions formulated over the text-to-speech engine (arroWs 
b,f) generated by the management softWare 10. The manage 
ment softWare 10 gathers such ansWers and uses a back 
ground information uploaded from the database (arroW g) to 
enable next steps Within the background task. At the same 
time, the management softWare uses information from the 
signaling interface 8 (arroWs d,e) and the database (arroW g) 
to decide about actual sWitching of communication lines (not 
shoWn). 
The invention claimed is: 
1. A telematic system (1) arranged for enabling an auto 

matic reconnection support, said system comprising an 
operator-controlled receiving station (4) arranged to commu 
nicate according to a communication protocol With a plurality 
of remotely arranged calling stations (S1, S2, SN) comprising 
a ?rst calling station (S1) and a second calling station (S2), 
said receiving station being further arranged to automatically 
enable an interrupt in the communication protocol With the 
?rst calling station upon a receipt of an interrupt request from 
the second calling station in order to establish a connection to 
the second calling station, characterized in that the receiving 
station comprises informing means (12) arranged to support 
an automatic transmission of a message to the ?rst calling 
station, to the second calling station and to an operator upon 
an event of enabling the interrupt in the communication pro 
tocol, the receiving station comprising a computer program 
(6, 8, 10, 12) arranged to control said informing means and 
said interrupt. 

2. A system according to claim 1, characterized in that the 
computer program (6, 10. 12, 14) is arranged to carry-out a 
background interaction With the ?rst calling station (S1) upon 
an event of the receiving station being connected to the sec 
ond calling station (S2). 

3. A system according to claim 1, characterized in that the 
message is selectable from a plurality of messages stored in a 
database (20), each message of said plurality of messages 
corresponding to a separate interrupt event. 

4. A system according to claim 1, characterized in that the 
informing means (12) is further arranged to transmit Work 
How instructions to the operator of the receiving station. 

5. A system according to claim 1, characterized in that the 
receiving station further comprises signaling means (8) 
arranged to scan available communication channels of the 
remotely arranged calling stations in order to detect the inter 
rupt request signal. 

6. A system according to claim 5, characterized in that the 
signaling means is further arranged to assign an urgency code 
to a detected interrupt request signal, the computer program 
being further arranged to process said interrupt request 
according to the assigned urgency code. 

7. A system according to claim 5, characterized in that the 
signaling means comprise a voice recognition engine adapted 
to detect the interrupt request signal from a textual output of 
the communication channel. 

8. A system according to claim 5, characterized in that the 
signaling means comprise a DTMF receiver arranged to 
detect an electrical trigger signal corresponding to the inter 
rupt request signal on the communication channel. 

9. A system according to claim 1, characterized in that the 
receiving station is equipped With a user interface (17,19) 
arranged to echo statuses of engaged remote calling stations 
to the operator of the receiving station. 

10. A method of enabling an automatic reconnection sup 
port to an operator-controlled receiving station by means of a 
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telematic system (1), said receiving station being arranged to 
communicate to a plurality of remotely arranged calling sta 
tions (S1,S2,SN) according to a communication protocol, 
said receiving station being further arranged to automatically 
enable an interrupt in the communication With a ?rst calling 
station upon an receipt of an interrupt request from a second 
calling station, said method comprising the steps of: acknoWl 
edging the interrupt request from the second calling station, 
transmitting a ?rst message to the ?rst calling station in an 
automatic mode, transmitting a second message to the second 
calling station in an automatic mode, informing an operator 

8 
about an interrupt in the communication to the ?rst calling 
station, automatically interrupting the communication to the 
?rst calling station, and establishing a telematic connection to 
the second calling station. 

11. A method according to claim 10 characterized in that 
said method further comprises the steps of recognizing a case 
from the interrupt request, selecting Work?oW instructions 
corresponding to said case from a prestored database of cases, 
and transmitting the Work?oW instructions corresponding to 

10 the recogniZed case to the operator. 

* * * * * 


